Reply to Comment on "Stripe glasses: self generated randomness in a
  uniformly frustrated system" by Schmalian, Joerg & Wolynes, Peter G.
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Schmalian and Wolynes Reply: The numerical
results presented by Grousson et al.1 confirm that the
model we studied in Ref.2 exhibits self-generated glassi-
ness, which was the major claim of Ref.2. The decrease
of the freezing temperature with increasing frustration
parameter, Q, (as inferred from Fig. 1 of Ref.1) also
agrees with our prediction. Furthermore, Grousson et
al. show that the temperature dependence of the
slow relaxation time can indeed be well described us-
ing the Vogel-Fulcher law which we proposed based on
an entropic droplet argument. Finally, analyzing the Q-
dependence of the fragility parameter D, Grousson et al.
find that it behaves similar to D ∼ Q1/2 and argue, as-
suming D−1 ∼ dScdT
∣∣
TK
with configurational entropy Sc
and Kauzmann temperature TK , that this disagrees with
our theory which gives dScdT
∣∣
TK
→ 0 as Q→ 0.
We did not study the Q-dependence of D in our pa-
per. Using simple estimates for D (Q) we find that there
actually is no scientific disagreement between the results
of Ref.1 and our theory. Indeed, we showed in our Letter
that ∼ dScdT
∣
∣
TK
vanishes asQ goes to zero. For glass form-
ing molecular liquids dScdT
∣
∣
TK
and the parameter D−1 are
proportional, both empirically and theoretically5. Thus
it is natural to conclude that D itself must grow for de-
creasing Q. However, for the stripe glass system dis-
cussed in our paper we also pointed out (see below Eq.
10 of our Letter) that the coefficient D in question is not
only determined by the configurational entropy but also
by the bare surface tension of entropic droplets, σ0, via
D ∼
σ20
dSc
dT
∣
∣
TK
. (1)
σ0 itself depends strongly on the frustration parameter
and overshadows the Q-dependence of dScdT
∣
∣
TK
in Eq.1.
Thus, we find that D (Q→ 0) → 0, in agreement with
the results of Ref.1.
We now summarize our calculations for the Q-
dependence of dScdT
∣∣
TK
and σ0. Using an analyti-
cal theory3, which agrees quantitatively very well with
the numerical solution of the self consistent screen-
ing approximation2, gives Sc (TA) ∼ Q
3/4. Since
Sc (TK) = 0 we estimate with good accuracy
dSc
dT
∣
∣
TK
≃
Sc (TA) / (TA − TK). TA − TK weakly depends on Q for
larger Q and increases due to additional logarithmic cor-
rections for small Q < 0.04 . It follows that dScdT
∣∣
TK
∼ Qτ
with τ = 3
4
for larger Q and a behavior which is closer
to τ ≃ 1 for smaller Q (logarithmic corrections actually
spoil a pure power-law, an effect which is however very
hard to identify from a plot of dScdT
∣
∣
TK
).
Next we estimate σ0 (Q) for small Q. In this limit
there is, in addition to the usual gradient term (studied
in Ref.2 to analyze σ0 for larger Q) a contribution to the
surface energy which results from the Coulomb term of
the Hamiltonian, EC
surface
∼ ϕ20l
−1
m R
2 . Here, ϕ0 is a typ-
ical local amplitude of the charge field of the model, R
is the droplet radius and lm ∼ Q
−1/4 is the modulation
length of the state4. The Q dependence of ϕ0 can be ob-
tained from a variational argument: we make the ansatz
ϕ (r) = ϕ0 cos
(
rQ1/4
)
for a modulated structure, insert
it into the Hamiltonian and minimize with respect to ϕ0.
It follows ϕ20 ∼ Q
1/2, a result which we recently used in
Ref.3. This gives a bare surface tension which behaves as
σ0 ∼ ϕ
2
0l
−1
m ∼ Q
3/4 as Q→ 0. It then follows from Eq.1
that
D (Q) ∼ Qµ (2)
with µ = 3
2
−τ ≃ 1
2
if one uses the effective exponent τ ≃
1 for the slope of the configurational entropy at smaller
Q. We conclude that D grows in a fashion similar to a
square root for small Q (a pure power-law is spoiled by
logarithmic corrections ). Certainly, a more sophisticated
replica-instanton calculation is called for to solidify these
estimates. Nevertheless, the presented calculation seems
to agree rather well with the simulations presented by
Grousson et al.1.
The claim by Grousson et al.1 that our theory disagrees
with their numerical simulations is based on the assump-
tion that the surface tension σ0 is independent of the frus-
tration parameter Q. However, we showed in this Reply
that σ0 varies strongly with Q such that D
−1 and dScdT
∣
∣
TK
become independent measures of the fragility. We believe
that this answers the questions raised in Ref.1. What is
great about these stripe glasses is they present the possi-
bility of experimentally decoupling the fragility as mea-
sured from thermodynamics and as measured from kinet-
ics, which has proved impossible for molecular liquids.
We are grateful to Grousson et al. that they brought up
this issue.
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